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No other species present during the laser pulse has a significant absorption at 248 nm. Oxygen has an absorption coefficient of less than 0.005 cm-l atm-1 • four orders of magnitude below that for ozone, and light at this wavelength is not sufficient to produce atomic 3 oxygen (the threshold is 242.2 nm) 16 . experiments were conducted to ensure accuracy and reproducibility.
The system was quite sensitive to changing the ozone pressure, with a change or less than 4% in the partial pressure or the ozone sufficient to change a no-burn case into a repeatable combustion event.
B.Calculation Qf Radical Concentration
Photochemical ignition is sensitive to laser power, degree or light focussing, and ozone concentration, with each factor affecting the concentration of radicals available to initiate combustion.
Implicit in the usual formulation of Beer's law, Absorbance= tel, is the assumption that the number or absorbing species is large compared with the number of photons. In high energy laser systems with strongly absorbing species this assumption can be easily violated. We Beer's law when no lens is used {rocal length = inrinity).
Examination or Figure 5 . reveals that simply moving the lens can 9 result in significant changes in the radical concentration profile.
The calculations can be used to demonstrate that the proper choice of experimental parameters can reduce uncertainties in determining minimum ignition conditions. For example, most excimer lasers outputs vary by 10% on a shot-to-shot basis (our laser was measured to have a standard deviation of 3.53%). However, if the bleaching conditions are met, there is no change in the maximum concentration of radicals produced, and only a small change in the volume in which this concentration exists. Another important observation is that when bleaching occurs, no ozone remains in that volume. This reduces the complexity of the ignition kinetics to that of the fuel, oxygen, and radicals produced by photolysis.
These results suggest that a rather complete knowledge of the experimental conditions is necessary to insure that the maximum concentration of radicals occurs at the desired point, and that a simple Beer's law assumption will not be valid fn most cases where a focussing lens is used.
Ignition
The minimum ozone concentrations for ignition were measured as a function of equivalence ratio, initial temperature, and type of fuel, with most of the experiments performed using Hz as the fuel.
A. Ignition Site
We performed experiments to locate the ignition site for a particular set of conditions. These experiments also confirm that the laser energy density is not the crucial factor that determines whether or not ignition occurs, but rather it is the concentration of radicals 
C. Temperature E~~ects and Modelling
The minimum ozone concentrations-required ~or ignition were measured as a function of temperature at an equivalence ratio of 0.55.
Raising the gas temperature reduced the ozone mole fraction required ~rom 0.0178 at 300 K, 0.0166 at 330 K, to 0.0147 at 370 K.
Radical concentrations were calculated using the discretized
Beer's law model described earlier, and are presented in Fig. 9 . For all three sets of experiments the maximum is at the focus, with 13 complete dissociation of the ozone and nearly identical kernel sizes. There are differences in the photon energy, wall losses, and the fact that our system produces a greater fraction of 0 atoms in an excited state (90% versus 50%). However, we are encouraged by the close agreement between the two experiments.
For the kinetic modelling calculations, three sets of initial conditions were assumed for the experiments described above. AI 1 cases assume that ozone is the only absorbing species, and that the ozone is bleached. The amount of energy deposited in the kernel is A temperature, Te, is calculated for each case using the initial gas temperature, the number and energy of absorbed photons in the kernel, and the heat capacity or the system. 
D. Pressure Errects
Pressure errects were dirricult to determine fn our apparatus.
Initial pressures greater than 250 torr could not be used without destruction or the windows. Ignition or hydrogen/oxygen was possible at pressures as low as 20 torr, but studies at lower pressure were precluded since there was no dependable means or detecting ignition.
E. Fuel~
Preliminary experiments were conducted comparing hydrogen, methane, and propane as Fuels. To reduce potential multiphoton absorption by the hydrocarbons the laser light was not Focussed.
Ignition thus occurs at the window, under conditions where the radical concentration is at a maximum, and some undissociated ozone remains fn the ignition kernel. The equivalence ratio ror all Fuels was held at 0.96, and an initial pressure or 80 torr. .1Kl.
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